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1 Claim.
1

The invention refers to an arrangement for
ultra short waves, especially of those of a wave
length of less than 1 metre, for the transition of
energy from-a concentric energy line to a.parallel
Liecher-system consisting of wires or straps, or
vice versa for the transition from. a parallél
Lecher-system consisting of wires or straps. (in
the following named as Lecher-system) to a con-
centric energy system.

Inregard to ultra short wave devices, especially
for such of ‘a wave length of less than 1 metre the
transition from a concentric energy system to a
Lecher-system or vice versa is necessary for dif-
ferent purposes, for example, for coupling & push-
pull diode for the purpose of receiving or for
bridge -devices at superheterodyne receivers or for
the feeding of dipole aerials.

The invention now shows, how it is possible to
make the changing of the energy from one system
to the other in a simple way and to obtain g firm
coupling between the two systems. According to
the invention this is accomplished by interrupting
the inner conductor of the concentric energy sys-
tem and connecting the free ends to the Lecher-
system, conductors of the Lecher-system. at the
interruption- peint bheing led through an owpening
in . the outer conductor. If on the- concentric
energy.system a standing wave is found, it is pre-
ferred to place the interruption point of the inner
conductor at the point of a current loop (and at
the immediate neighbourhood of same). Thus
all the current of the concentric energy system
is being forced to flow as well through the Lecher-
system. The coupling of the two systems then
will be especially firm.

Special- explanations of the arrangement ac-
cording to the invention will be given in the ex-
amples. of construction as per Figs. 1 to 9 and the
description made thereof,

Fig. 1 represents an arrangement which is not
favourable and will be improved by the invention.

Fig. 2. shows an embodiment of the invention
lateral of a concentric energy line a I.echer-
system consisting of parallel wires or straps being

- coupled.

Pigs.. 3¢.and. 3b show the same embodiment in
side elevation and longitudinal section.

Figs. 4a. and 4b show another embodiment of
the invention in. side elevation and longitudinal
section.

Figs. b and 6 show some other embodiments of
the: invention.

Fig..7-shows the lateral coupling of an antenna
to.a.concentric energy-line:
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Figs. 8 and 9" show some modifications-of the
invention. ’

Tig, 1 shows the usual coupling of a push-pull
diode to g concentric energy system for the-pur-
pose of receiving-as being used up to now. Refer-
ence numerals I' and 2° refer- to the concentric
energy system being  connected- to a receiving
aerial. This concentric- energy system will- be
transferred into the Liecher-system 4, § at the
point -5 as may be seen from the drawing. At
points 9'and 10 the-anodes; at point 8:the leading-
in of the cathode and -at 6 and T the hot heating
wire of a (not shown) duo-diode are coupled.
The examination of this-arrangement shows that
the coupling-of the concentric energy system to
the Liecher-system is rather loose and that-for
this reason it is difficult to transfer the energy
of the concentric system to the diode. Besides,
the construction of the point of changing from
one system into the other as per Fig. I isnot made
in g satisfactory manner.

Th Fig. 2 the outer conductor of-the concentric
system. is designated 11 and the inner conductor
is designated 12. 'To these the Lecher-system #3;
{4 has to be connected. The inner conductor {2
is interrupted at the point 5. By the interrup-
tion two free ends 16 and {7 are formed: These
will' be connected galvanically to the ILecher-
system 13; 14 through an opening in the oufer
conductor. For the Lecher-system small straps
Having the broad sides turned fo each other can
be used or otherwise wires may be used. The
Lecher-system may also be constructed in such
way that it consists of straps near the point:of
interruption: which gradually reduce to wires or
vice versa which near the interruption point con-
sists of wires which gradually extend to small
straps. .

In the case that on the concentric-energy sys-
tem there exists a standing wave and at the-inter-
ruption point the coupled Lecher-system has a
length of A/2, the proportions and conditions of
the concentric energy system must be unaltered,
that is the inner cenductor- of the concentric
energy system must be such ag if it is not inter-
rupted. In case the inner conducfor is infer-
rupted especially at the point of a current loop
(and its near neighbourhood), the current of the
N2 long parallel Lecher-system has the highest
possible voltage so that in coupling the diode in
its voltage loop a sufficient load is being reached.
The coupling point of the anodes of the (not
shown) duo-diode are designated 19, 28. The
tuning of the parallel Lecher-system 13, i4 to
the wanted- wave-length either-can be done by 2
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condenser short circuit bridge device or by a dis-
placing body 2f which may be shifted along be-
tween the parallel wires of the Lecher-system.
Figures 3a and 3b (Fig. 3b is a section of Fig.
3a along the line 3b—3b) show in two views the
construction of the point in question between the
concentric system (4, {2 and the Lecher-system
{3, 14 consisting of two parallel wires. The open-

ing i8a being arranged in the outer conductor {{ -

and having for example an oval shape will be
chosen purposely of such size that the capacita-
tive reactance between the wires (3, 14 and the
outer conductor is large compared with the wave
resistance of the Lecher-system. . :

In case the Lecher-system consists of two flat
straps, a mechanical connection between the field
free outer side of the Lecher-system and the outer
side of the outer conductor of the concentric en-

ergy system can be used, where the shape of the

opening is suitably chosen without altering much
the oscillation state on the conductor. For the
purpose of better meehanical support of the straps
of the Lecher-system the single straps can be fas-
tened by angle brackets upon the outer conduc-
tor. The angle brackets should he formed in such
way that metfallic connections between the
Lecher-system and the outer conductor of the
concentric energy system only are made at the
fieldless outer side of the outer conductor. In the
drawings 4a and 4b (4b is g section along 4b—=4b
in Fig. 4a) such an example of the arrangement
is shown. In Figs. 4a and 4b the reference nu-
merals {1, 12 indicate respectively, the outer and
inner conductors of the concentric system and
{3, 14 the parallel conductors of the Lecher-sys-
tem. The ovening arranged in the outer conduc-
tor is designated i8b. The angle brackets 22, 23
are fastened with the help of screws at the straps
13, 14,

In the example of arrangement as per Fig. 2 the
concentric energy system is lengthened beyond
the interruption point abouf nearly the length
of A/2. For closing the energy system, \/4 long
pistons can be used as is described in the U. S. A.
Patent 2,226,479. Thus it is possible that the me-
chanical connection between the conductors of
the concentric energy line is arranged near a cur-
rent node. By this influence of transition resist-
ances resulting of the change from one system to
the other can be avoided.
eventually makes it possible to compensate re-
actances appearing at the interruption point.

The closing of the concentric energy system also
can be made immediately behind the interruption
point as shown in Fig. 5. Here !, 12 refer to
the concentric system, 13, {4 refer to the Lecher~
system and (8¢ refers fo the opening being pro-
vided in the outer conductor of the concentric
energy system. To get also in this case a second
tuning device, as per Fig. 6, between the inner
conductor §2 of the concentric system {1, 12 and
the closing plate 25 a variable capacity 26 (trim-
ming condenser) can be provided by which the
reactances appearing at the interruption point
of the inner conductor {2 can be compensated.

The use of the coupling of a Lecher-system to
a concentric energy system is not limited in re-
spect to the special use of the coupling of g push-
pull diode to 2 concentric enerzy system, but the
examples of arrangement shown in the drawings
can be used quite generally for coupling a receiv-
ing diode to a concentric energy system. Other
devices may be coupled.in the same manner tco.

The use of the device as per invention at the
coupling of surface or box-like radiators (accord-

Such tuning piston ;
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Ing for example to U. S. Patent to Dallenbach
et al, No. 2,297,202) to an energy system shows
special advantages. At these antennas the oscil-
lation energy is transmitted immediately from
hollow space like or boxlike formed metallic sur-
faces.. Up tonow it was usual to load the concen-
tric energy system feeding the radiators in such
manner that the outer conductor at the point of
2 current loop (and in the immediate neighbour-
hood of same) was interrupted over g peripheral
angle of 100°. At this interruption point the ra-
diating surface is interrupted by slitlike openings,
called coupling slits. One part of the current
flows from the coupling slit to the radiator and
excites the latter. This part of the current is
rather small. If however the inner conductor is
interrupted by adding a Lecher-system according
to the invention, it is possible to force practically
the ‘whole oscillation current to flow to the ra-
diator. The radiator load thus is much bigger.

For the coupling of a boxlike surface radiator
a device is constructed as shown for example in
Fig. 7. The concentric energy system is desig-
nated if, {2, the Lecher-system is designated 13,
18 and the surface radiator being coupled to the
concentric energy system over the conductor 13,
{4 bears the numeral 28. The Lecher-system
feeding the radiator 28 is surrounded by a pro-
tecting pipe 27 which serves for the purpose of
avoiding radiation and at the same time for
better mechanical support of the surface radia-
tor.  On the surface 289 of the radiator 28 an
opening 33 (coupling slit) is provided through
which the oscillation energy flows from the con-
centric system to the radiator. In choosing a
suitable arrangement and shape of the coupling
slit 33 the radiator load for the Lecher-system
can be varied essentially. Fig. 8 represents an
arrangement of the coupling slit 30 being pro-
vided in the surface 29 of the radiator 28 for
loose coupling between the Lecher-system 13, {4
and the surface radiator 28, being formed box-
like. A firm coupling between the Lecher-system
13, 14 and the radiator 28 is obtained by the
coupling slit 20 as is shown in Fig. 9. Purposely
in both cases the coupling slits 30 being provided
in the surface 29 of the radiator 28 have to be
shaped in such way that a variation of the oscilla-
tion state on the surface of the radiator will not
take place.

A further possibility of use is given by the
exciting of a hollow space resonator with the
help of such parallel Lecher-systems in any cur-
rent loop.

In regard to the example of using the device
according to Fig. 7 only one surface radiator
(boxlike radiator) is coupled to the concentric
energy system. Of course also more -than one
radiator or a boxlike radiator can be coupled to
the concentric energy system with the help of
a Lecher-system. In this case (i. e., standing
waves on the concentric energy system) the in-
terruption points of the concentric system to
which the Lecher-systems are connected may be
arranged in or near to a current loop.

What I claim is:

An arrangement for ultra short waves, for
transition of energy of a concentric energy sys-
tem to a parallel Lecher-system, the combination
with said Lecher-system, of concentric inner and
outer conductors of the concentric energy system,
the inner conductor being interrupted, the free
ends of the inner conductor at the interruption

_point being led through an opening in the outer

conductor to the outside of the concentric system,
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the parallel Lecher-system being connected to the
free ends of the inner conductor, and variable
capacitance means connected between said inner
and outer conductors of said concentric system.

WALTER DALLENBACH.
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